We present the clinical, imaging, and laboratory findings of a 41-year-old male with culture proven Sporothrix schenckii osteoarticular infection of the right knee. Fungal arthropathies are a rare and indolent form of septic arthritis, which often leads to a delayed diagnosis. Early diagnosis and treatment of fungal arthropathies is critical to preventing permanent functional disability.
CASE REPORT
A 41-year-old male presented to an outpatient orthopedic clinic with a history of right knee pain that had persisted for nine months following a work-related injury. According to the patient, he injured his knee at work, while jumping off of a stack of pallets. The patient described the sensation of his knee twisting and collapsing medially. The patient reported that he worked as a ranch hand, which involved working around animals. Prior to this, the patient stated that he worked as a gardener, which involved cutting roses. He was off duty for 1 month following the injury. The patient stated that seven months after the initial injury, a palpable mass had developed on his medial right knee.
The patient reported severe pain that was worse with ambulation, and up to 10 out of 10 on the pain scale. He had been prescribed ibuprofen 200 milligrams (mg) three times a day and tramadol 50 mg every six hours for pain control by an outside outpatient urgent care center. The urgent care center also prescribed hydrocodone-acetaminophen 10-325 mg to the patient to take as needed up to every six hours. According to the patient, he took the hydrocodone-acetaminophen when he had severe, break-through pain that was not managed by the scheduled ibuprofen and tramadol. The patient was unable to recall exactly how often he used the hydrocodoneacetaminophen. On physical exam, there was tenderness along the medial femoral condyle and a moderate-sized, warm, fluctuant joint effusion with posteromedial swelling. There was limited range of motion with decreased range of flexion and extension of the knee (normally 0 through 135 degrees of extension through flexion, reduced to 10 through 60 degrees in this patient). The patient stated that due to the pain and limited range of motion, he had limited the use of his right leg. On physical exam, the patient had moderate quadriceps muscle atrophy determined by inspection. The patient was referred for radiographs ( Figure 1a -c), which led to referral for magnetic resonance imaging (MRI).
A complete blood count (CBC) demonstrated a normal white blood cell (WBC) count of 10.4 K/uL (normal range is 3.8-10.8 K/uL). The erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were elevated at 33 mm/h (normal range is < or = 15 mm/h) and 1.41 mg/dL (normal range is <0.80 mg/dL), respectively. Four months after the initial presentation, the joint was aspirated by orthopedic surgery. The synovial fluid cell count was 39 x 10E9/L WBCs and 83 x 10E9/L RBCs, with a differential of 13% neutrophils, 7% lymphocytes, and 52% monocytes/histiocytes. The gram stain was negative for organisms. Fungal culture was positive for Sporothrix schenckii.

Imaging Findings
Radiographs of the knee demonstrated a large soft tissue mass or fluid collection along the posterior medial aspect of the right knee measuring up to 6.8 cm in superior to inferior dimension and 2.9 cm in medial to lateral dimension, which was thought to represent a hematoma, bursal collection or soft tissue mass ( Figure 1b ). There was erosion of the tibial spines of the right knee and of the patella, which was thought to be related to chronic infection or inflammatory arthropathy ( Figure 1a ).
Additional evaluation with MRI was recommended.
An MRI of the patient's right knee was performed two months after the initial presentation to the orthopedic clinic. Fluid and fat sensitive sequences demonstrated a large suprapatellar effusion with associated synovial thickening (Figure 2a ). A large parameniscal collection was seen communicating with the joint space (Figure 2a -c). The large parameniscal collection extends through a defect in the posterior medial oblique ligament, posterior to the medial collateral ligament. The lateral collateral supporting structures, anterior and posterior cruciate ligaments, and extensor mechanism were intact. Bone marrow edema was noted in the patella with associated erosion at the medial aspect of the patella. Osseous erosions were also noted at the medial femoral trochlea and central tibial eminence (Figure 2a -c). Given the synovial thickening and erosions, the differential considerations included rheumatoid arthritis or infection. However, given the patient's history, clinical presentation, and lab findings, the findings were determined to be consistent with chronic infection.
Management
The patient was referred to infectious disease clinic, at which time iatroconazole 200mg PO BID was initiated. This was titrated to a goal of greater than 1-2 mcg/ml and was to be continued for at least 1 year.
In conjunction with the infectious disease department, the orthopedic surgery department made the decision to proceed with arthroscopy and surgical debridement of the joint. The surgery was performed five months after the initial presentation to the orthopedic clinic, and approximately fourteen months after the initial injury.
Two months after the surgery, the patient presented with a new complaint of tinnitus. As iatroconazole has been demonstrated to be ototoxic, the patient was then switched to Posoconazole 300mg by mouth, twice a day. Following therapy, the patient's clinical symptoms improved, and his pain was controlled with non-steroidal anti-inflammatory drugs (NSAIDs). He worked with physical therapy to attempt to recover functional status. Follow-up radiographs one year after initial presentation to the orthopedic clinic, showed resolution of the previously noted soft tissue mass ( Figure 3b ). Compared to the prior exam, there were new, more distinct osseous erosions with corticated margins in the medial femoral condyle and patella, as well as joint space narrowing in the tibiofemoral compartments (Figure 3a and 3b ). These findings were consistent with the history of prior infection.
Etiology & Demographics:
Sporotrichosis is a rare cause of infectious chronic synovitis presenting clinically as an inflammatory arthropathy caused by the organism Sporothrix schenckii (1) (2) (3) (4) . Osteoarticular disease in sporotrichal infection is uncommon, with a reported 3-4% of sporotrichal infection cases involving the joints (5) . Cutaneous and subcutaneous infection are the most common site of sporotrichal infection(2). Sporothrix schenckii is a dimorphic fungus, which can be found on living or decaying plant material (classically roses), soil, or animal excrement(1,2,4,6). Additionally, cases of zoonotic exposure have been reported involving cats, rodents, horses, dogs and birds(2,4). While cases have been reported on five continents, cases in the tropical and temperate climates are most common(2,6). Sporotrichal infection is caused by direct traumatic inoculation and typically causes local soft tissue infection, but can progress to pulmonary, neurologic and(or) musculoskeletal involvement(1-3). Osteoarthritic involvement is rare but it is the most common extracutaneous manifestation and occurs via hematogenous dissemination or direct spread from the primary cutaneous lesion(1-6).
Sporotrichal osteoarticular involvement affects both men and women with reported gender predilections varying by country(2). While both adults and children can be affected, the majority of reports suggest that patients are aged greater than 40 to 50 years(2). Patients who are immunosuppressed, secondary to acquired immune deficiency syndrome (AIDS), alcoholism or other etiology, are more likely to experience osteoarticular involvement(1,2,4,6). Risk factors for exposure include occupational and recreational exposures to agricultural or zoonotic sources of infection, such as those working in floriculture, mining, and veterinary sciences. Sporotrichal infection is colloquially known as "rose gardener's disease"(2,4).
Clinical & Imaging Findings:
Patients with sporotrichal or other fungal arthropathy, present clinically with significant progressive pain, swelling, and decreased range of motion of the affected joint (3) . Patients typically present with a monoarthropathy, though it can involve multiple joints(2,6). The knee is the most common joint affected and is seen in 50-64% of cases (3, 6) . Other joints affected include the hand and wrist (50%), elbow (24%) and ankle (20%) (6) . Systemic constitutional symptoms like fever are rare (5% of patients) (6) . In chronic cases, a draining sinus tract to the skin may be identified (6) . Laboratory findings often include increased ESR (87.5% of cases), however elevated WBC count is rare (7% of cases) (6) . Confirmatory diagnosis is dependent on fungal culture of synovial fluid or synovial tissue(2,3).
Diagnosis is classically dependent on epidemiologic and laboratory data, but can be supported by imaging findings(2). Described radiographic imaging findings are nonspecific, but include juxta-articular bone destruction, osteopenia, and loss of joint space(3). On gross pathology, marked synovial hypertrophy has been seen(3). Synovial hypertrophy is also a feature that has been described on MRI(5).
DISCUSSION
Treatment & Prognosis:
There have been no clinical trials that evaluate therapy for sporotrichal osteoarthropathy and as such, management guidelines are based on case reports and metaanalyses(1). The therapy with the most literature support is long term oral iatroconazole, with a recommended dose of 200mg PO BID, which has a 60-80% success rate(1,2). Amphotericin B may also be considered if iatroconazole is not effective or if the patient has disseminated disease(1). Though posoconazole is a broad spectrum antifungal, it has not been well evaluated(2).
Routine surgical debridement in these cases has not been supported in the literature. However, in cases of advanced disease, surgical debridement, synovectomy and even arthrodesis can be considered in adjunct to antifungal therapy (3) .
Because patients typically present with non-systemic symptoms and due to the rarity of the disease, delay in diagnosis is common(1,2,5). Because of this patients can have extensive joint destruction at the time of diagnosis, which can lead to severe, even permanent disability(1-3,5). Early diagnosis is essential to preventing progression of joint destruction and restoration of joint function (5) .
Differential Diagnosis:
Differential diagnosis for sporotrichal infection includes other disorders of synovial proliferation, including other atypical infections, rheumatoid arthritis, pigmented villonodular synovitis, hemophilia, synovial chondromatosis, and tuberculosis (3) . Cortical erosions associated with the synovial proliferation can also been seen in pigmented villonodular synovitis, hemophilia, and rheumatoid arthritis. Susceptibility artifact on gradient echo sequences, consistent with hemosiderin deposition, may be useful in differentiating pigmented villonodular synovitis and hemophilia from infection. Polyarticular disease may help differentiate rheumatoid arthritis from infection.
Fungal arthropathies, such as sporotrichosis, should be considered early in the differential in patients presenting with chronic monoarthropathies, particularly in the absence of systemic symptoms, as a delay in diagnosis can lead to permanent functional disability. When taken into consideration with clinical history and laboratory findings, imaging findings of juxta-articular erosions and chronic synovitis can help support this diagnosis. 
Etiology
Infection with the fungal organism Sporothrix schenckii via direct inoculation, involving infected plant material or zoonotic transmission. Osteoarticular involvement occurs via direct or hematogenous spread from the site of primary inoculation.
Incidence
Osteoarticular disease in sporotrichal infection is uncommon, with a reported 3-4% of sporotrichal infection cases involving the joints
Gender Ratio
Men and women are both affected, with gender predilections varying by country report.
Age Predilection
Children and adults are both affected, however most papers report most patients are age >40-50 years old.
Risk Factors
Occupational and recreational exposures to plant or animal material are risk factors for infection. Immunosuppression, commonly related to alcoholism and AIDS, are risk factors for osteoarticular involvement.
Treatment
First line therapy is Itraconazole 200mg PO BID, which has a 60-80% success rate. Amphotericin B may also be considered if itraconazole is not effective or if the patient has disseminated disease.
Prognosis
Due to delayed diagnosis, there is often extensive joint destruction and therefore the functional prognosis is poor.
Findings on Imaging
Radiograph: may demonstrate effusion and osseous erosions MRI: demonstrates effusion and synovial thickening, may demonstrate osseous erosions 
